Sperm nuclear dispersion coordinate with meiotic maturation in fertilized Spisula solidissima eggs.
Investigations were carried out with fertilized Spisula solidissima eggs, in which changes in incorporated sperm nuclei were determined by measurement of the diameter of dispersing paternal chromatin. Results of such an analysis demonstrated that sperm nuclear dispersion does not proceed at a constant rate and consists of four phases (1-4), coordinate with major changes in the status of the maternal chromatin. (1) The first phase was a short lag period prior to germinal vesicle breakdown in which the size of the sperm nucleus increased only slightly. (2) This was followed by a rapid dispersion of the sperm nucleus coordinate with germinal vesicle breakdown. With the development of the first meiotic spindle, sperm chromatin dispersion slowed dramatically; this phase (3) lasted until the completion of the meiotic divisions at which time the sperm chromatin underwent a second rapid increase in size (4) that was correlated with development of the female pronucleus. When zygotes were treated with agents that inhibited germinal vesicle breakdown (verapamil, sodium-free seawater, and chloroquine), sperm nuclear dispersion did not occur. Evidence is presented indicating that nucleocytoplasmic interactions coincident with germinal vesicle breakdown induce sperm nuclear dispersion in Spisula zygotes.